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Source-specific factors were considered in the estimation of capital and operating costs for
catalytic oxidation. As with thermal oxidizers, the calciner exhaust flow rate would need to be
supptemented with a significant volume of auxiliary combustion air due to the low oxygen
conient of the wiste gas. In addition, the waste gas contains significant levels of particulate
matter (13 Ib/hr}; as a result, the expected catalyst life was assumed to be two.years.

4.8.1 Economic impacts

Table A-5 through A-8 (Appendix A) present capital and annual operating costs for catalytic
incinerators having heat recoveries of 70, 50, 35, and O percent. For each of these designs, the
assumed 95 percent control efficiency resulted in potential VOC emissions reductions of 93 to
g5 tpy. The total capital costs ranged from $1,500,000 (0 percent heat recovery) to $2,100,000
(70 percent heat recovery). The estimated annual operating costs were between $950,000
(70 percent heat recovery) and $1,250,000 (0 percent heat recovery). The resuiting cost
effectiveness levels were between $10,000 per ton and $13,600 per ton. These cost effectiveness
values are too high to be considered economically feasible, since their predicted economic .

impacts are excessive.
a8.2 Cataiytic Oxidation Summary

Due to the extremely adverse economic impacts of catalytic oxidation, this technology is not
considered BACT for the application in question. While not fully evaluated, adverse energy and
environmental impacts also would be associated with this controi alternative. Electricty and .
natural gas costs would range from approximately $330,000 to mors $745,000 per-year, and-
spent catalyst may require handling and disposal under hazardous waste regulations.

4.9 Wet Electrostatic Precipitator

Wet electrostatic precipitators (WESPs) were introduced as control devices in the 1970s.to
reduce emissions of sub-micron size particles. They also control condensible organics,
especially those that are soluble. The WESP is a particulate and liquid mist control device, which
requires that process gases be cooled to 110-120 F in order to achieve the required
condensation of the contaminants. The exhaust stream is pretreated in a quencher, saturated
with water, and cooled to the required level, forming a dense mist of very small droplets. The
droplets absorb the contaminants in the stream, at varying efficiencies dependeni onthe specles, "
golubility, and on the temperature. The gas enters the upper plenum of the device, and fravels
downward (in some designs the gas flows upward.) through a number of cylindrical collecting
tubes. In the center of each tube is a high voltage discharge electrode, that when energized
emits an electric corona field. The particles passing through this field attain a negative charge
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and migrate over to the collecting tube wall, which is grounded. The fine water droplets
generated in the preconditioner will also be charged and migrate to the wail. The collected water
forms a film of liquid that runs down the collective tube, providing continual cleaning of the tube
wall. White on-line the WESP may be cleaned with a wash down cycle.

For purposes of this evaluation, the WESP is assumed to be able to collect a fraction of only the
condensible organics. Non-condensible organics, including some VOCs will not be controlied
by this device. No vendor guarantee was obtained for the percentage control of organic
materials for this system. For this reason, we have assumed that only the portion of the
condensible organics will be controlled by this apparatus. The most recent test of condensible
organics, using & back-hall Method 5/202 sampling train, reported emissions on the GR-2-C
calciner in Aprit 1997, with a total emission rate of 9.59 lb/hour, or equivalently 42.0 ton/year of
condensibles. Since the sampled organics are collected at a temperature of about 32 F, and the
WESP is controlling organics at a temperature of about 110 F, the use of the sampled emission
rate of condensible organics will represent a vas! overestimate of the amount of organics
controlled. The sample train is simply *condensing’ more of the organic material than would the
WESP under normal operations. For purposes of calculating control effectiveness, we will
assume a 95% control of the condensible organics (9.11 Ib/hour or 40 ton/year). Itis a serious
overestimate of the effectiveness of this system to not account for the ditference in condensibles
at 32 F and 110 F; but without further information such an estimate cannot be made.

Based on vendor information, the existing maximum flow rate for the calciner (60,000 acfm) is
slightly above the design flow rate range (3,000 to 50,000 actm) for the WESP for each module.
However, for purposes of this analysis, we have assumed that one module can be installed to
control each calciner. As noted in the analysis, the WESP has a high water demand, estimated
at 2 to 6 gallons/hour (5 gal/hour was assumed here) for each 1000 acim of the flue gas |
emission rate, in the vendor information, and calculated at 300 gallons/hour in order to cool the
calciner exhaust gas stream to the required temperature. Also, it is possible that the WESP
discharge liquid may contain hazardous organic chemicals, requiring special treatment;
however, that tactor has not been analyzed in this repont.

The installation of WESPs at the Green River works would require several capital/construction
projects to support their operation, which are unique to the General Chemical facllity and its
location. The volume of water discharged from the WESP would require the installation ot a lined
evaporation pond, because at current operations the existing pond system is at its capacity to
receive the wastewater. The instailation of these units would also require construction of a '
heated building to contain the WESP structures, largely to control potential for system freeze-up
in winter, and to ensure that the condensed materials do not clog or inhibit the flow of the WESP.
The accretion of the organic materials will also pose a safety hazard with potentials for fires,
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)milar 1o the collection of any combustible materials in the process stream. A heated building
will also inhibit the collection of these materials, and would be required for purposes of safe
operations. The installation of these supporting structures has not been included in the cost

analysis at this time.
49.1 Economic Impacts

The attached Table 1 provides the capital and operating costs for the WESP installation for the
GR-2 calciners, at 65 tph production rate, including the installation of the CHELs. A control
effectiveness of 95% has been assumed as well. Original capital costs were based on estimates
provided by Air Pol for a commercially available WESP. The costs for the water use and
treatment have been included in the cost analyses; however, the costs do not include any
special treatment for potentially hazardous waste water, which may be generated by the WESP
from the collection of hazardous organics. Plant specific cost factors are identical to those used
in the analysis of other control devices. As noted in the table, the total annualized cost, including
an assumption of a 10 year life and 10 percent interest, is $430,600, including both the capital
and annual operating costs.

The construction of the required supporting projects, including the lined evaporation pond and
the heated building have not been included in this analysis at this time. Costs of these
structures will be substantial and will require a considerable engineering and design effort to
obtain a reliable cost. Given the other costs that are tabulated below, it is very conservative at
this time 1o analyze the cost effectiveness of the WESP as BACT without such considerations,
because the other costs already drive the WESP effectiveness costs above the commonly
accepted thresholds. If suitable, however, the building and pond costs can be determined,
which will add costs and further reduce the cost effectiveness of WESPs.

Al 40 ton/year controlled VOCs, the cost effectiveness is calculated at $10,800 per ton of
organics removed. This value is considered well above the commonly accepted cost
effectiveness factors, and is in fact equivalent to or slightly more costly than the regenerative
thermal oxidizers and the catalytic oxidizers (which varied from $8,800 to $10,700 per ton
controlled). The incremental increases in organic condensibles, associated with increasing
production from 52.5 tph to 65 tph, is estimated at 7.7 ton/year (40 ton/year X 12.5 tph
increase/65 tph design). The cost for the incremental controls is $55,900 per ton of organics
controlled. Again this incremental value is extremely high and is higher than the effectiveness
of other control devices. '
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4.9.2 Energy and Environmental Impacts

The WESP operation will require approximately 2.6 million gallons/year of water for each calciner
(13 million gallans/ysear for all five GR-2 calciners), with a substantial portion of that water
evaporated directly into the exhaust gas stream, in order to cool the exhaust gases. There are
several serious environmental effects that will result. '“

’

e Substantial water usage will place secondary burdens on the environment, thereby
depleting the availability of fresh water for other environmentally sensitive needs, such

as stream flow.

e A substantial wastewater stream will be generated, requiring treatment, which at the
Green River Works would imply the expansion or installation of additional evaporation
ponds. The generation of significant additional wastewater is a serious environmental
adverse effect.

e The wastewater will contain organic materials that may also need additional contrals.
It is possible that the use of the WESP will simply transfer the emission of organics from
the atmosphere to a wastewater discharge, and potentially back to the atmosphere
through the use of the ponds. There would be no environmental benefit from
transferring the emissions from the calciner exhaust gas stack to the evaporation from
the pond. At least a portion of the collected organics will be emitted from the

wastewater treatment system.

e The substantial steam plume may also create added fogging during the colder winter
months and on cooler mornings. Essentially a supersaturated exhaust stream will be
emitied and will be visible considerably more often than is the current, drler plume.
While the plume will be primarily an aesthelic Impact, a safety hazard could resuit for
plumes which form icing or which impact the ground near the plant.

The use of the WESP also requires substantial electrical consumption., estimated at over 350,000
kwh per year for each caiciner. Non-renewable energy resources will be expended to meet this
demand, and direct adverse environmental effects associated with the generation of this electric
power will also result. '

There are significant environmental and energy costs associated with the use of the WESP, and
the system can be rejected as BACT, based on the adverse environmental costs and on the

~ energy demands as well.
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493 WESP Summary

This device has not been installed or operated on similar calcining units. No control
effectiveness for organic or VOC emissions ‘rom these type of units is available. Due to the lack
of a demonstrated performance for controiling organic emissions from calciners, the high cost
of controlling condensible organics, and due to the adverse environmental and energy impacts
irom its use, the installation of a WESF to control organic emissions from the modified calciners

s rejected as BACT.
4.10 High Temperature/Residence Time Combustion

The current operation of the General Chemical calciners incorporates good combustion control
at high temperature and residsnce time. These operating conditions are based on "good
combustion practice® procedures followed by General Chemical, and include the exclusive firing

of natural gas.

The calcining operation acts as a control on organics emitted from ore processing. In the
calcining operation, ore materials are raised to a temperature of 160° to 180°C, which meets the
requirements of a calcining operation and oxidizes the bulk of the ore-bound organic

compounds.
4.11 Summary of BACT Analysis

Utilizing U.S. EPA top-down guidelines for BACT analysis, the use of high temperatures and high
residence time combustion the calciners was determined to be BACT. Add-on control
alternatives were congidered, but were found to be economically infeasible. As shown in
Table 4-5, the cost effectiveness of add-on control technalogies was estimated between $8,800
and $25,300 per ton of VOC potentially controlled. In addition, adverse energy and
environmental impacts were determined to be associated with the available add-on control
alternatives. The incremental cost effectiveness, based on the annual cost to controf VOC
increases resuiting from tha calciner modification only, were between $55,800 and $218,000 per

ton.
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The control alternative proposed as BACT for VOC emissions from the modified calciners is high
temperature and high residence time combustion. This alternative results in a maximum
emission rate of 101 tpy per calciner, and a maximum VOC increase of 11.7 tpy per calciner,
This alternative is economically feasible, and does not increase energy usage. In addition, this
alternative results in none of the adverse environmental impacts associated with the add-on
technologies described in this report (e.g., increased NO,, CO and PM,, emissions, water usage
and wastewater treatment, and waste disposai).
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